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[SUBJECT] 

A magenta toner is provided which shows a 
favorable color phase, has an outstanding color 
reproduction property, suppresses reduction of 
the friction electrical charging amount of the 
toner in a high-humidity/temperature 
environment, and suppresses the fault size of 
the friction electrical charging amount in a low- 
humidity/temperature environment, and can 
form the image excellent in the light resistance. 
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[SOLUTION] 

In the magenta toner which has the magenta 
color-toner particle which contains binder resin 
and a magenta coloring agent at least, this 
binder resin is a polyester resin whose acid 
value is 2 to 25 mgKOH/g. 
This magenta coloring agent is the compound 
of a (beta) - naphthol derivative. 
The hydrophobization-treated titanium-oxide 
fine powder or aluminum oxide fine powder of 
average primary particle diameters of 0.01 to 2 
micrometers is added externally by this 
magenta color-toner particle, the weighted- 
mean particle size of this magenta toner is 3 to 
1 5 micrometer. 

It is characterized by the above-mentioned. 
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[CLAIM 1] 

In the magenta toner which has the magenta 
color-toner particle which contains binder resin 
and a magenta coloring agent at least, this 
binder resin is a polyester resin whose acid 
value is 2 to 25 mgKOH/g. 
This magenta coloring agent is the following 
formula (I). 



[COMPOUND 1] 



O 




NH 
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(I) 



R, 



R„ R 2 , R 3> R 4 H, 
OCH3, ssuyyM, H, OH, 
N0 2 , OC 2 H 5> 
NH 2 , N (CH 3 ) 2 , NHCO 

m%-rm.?®o. o 1 ~ 
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(In the Formula, R1 , R2, R3, and R4 show N 
(CH3)2 or NHCOCH3 [ OCH3, a halogen group, 
H, OH and N02, OC2H5, an alkyl group, NH2, 
and ].) 

It is the compound shown now. 
The hydrophobization-treated titanium-oxide 
fine powder or aluminum oxide fine powder of 
average primary particle diameters of 0.01 to 2 
micrometers is added externally by this 
magenta color-toner particle, the weighted- 
mean particle size of this magenta toner is 3 to 
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15 micrometer. 

The magenta toner characterized by the above- 
mentioned. 



[fit*JH2] [CLAIM 2] 

I^-vHf V^^-fe^iJ^TfE^ (I Tnis magenta coloring agent is following- 



I ) 



formula (II). 



lit 2] 



[COMPOUND 2] 



R, 
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II 
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(I) 



R> 



(5£t\ R,, R 2 =OCH 3l R 3 , (In the Formula, R1, R2=OCH3, R3, R4=OCH3, 

R 4 -OCH 3 tL<liCl^ or CI is shown.) 

■i- 0 )-C^$tL5^%-Cfc5sf The ma 9 enta toner of Claim 1 which is tne 

*H iCIIO^ynt compound shown here. 



[§if*ri3] [CLAIM 3] 

g£-7if y ? Jm&fflftTiiiL^, (I Tnis magenta coloring agent is following- 
I T ) formula (III). 

[it 3 ] [COMPOUND 3] 
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T'TK^ftS-ffc-H^T'fo-Sfi^iI The magenta toner of Claim 1 which is the 

1 Ht2ifeco-v-1f >^ hi~— a compound shown here. 

[Sftj#S4l [CLAIM 4] 

^-^i?>^#-fe)|iJ^Tf25t ( I Th 's magenta coloring agent is the following 

Y ) formula (IV). 

[it 4] [COMPOUND 4] 
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"^/p^ti/S'fb'p^J'CfcSfH^S The magenta toner of Claim 1 which is the 
1 KWMn-^My^ bi~—, compound shown here. 



[SUM 5] [CLAIM 5] 



03/03/13 



6/62 



(C) DERWENT 



DERWENT 



^M'MW^M^titz^ihJ-^ y A magenta toner in any one of Claim 1 thru 4, in 
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which the average primary particle diameter of 
this hydrophobization-treated titanium-oxide 
fine powder or aluminum oxide fine powder is 
0.01 to 0.2 micrometer. 



mui^mm 1 o ohwcml 
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[CLAIM 6] 

A magenta toner in any one of Claim 1 thru 5, in 
which 1 to 15 weight-parts of this magenta 
coloring agent shown by the formula(l) are 
contained in 100 weight-parts of this binder 
resin. 



[CLAIM 7] 

A magenta toner in any one of Claim 1 thru 6, in 
which this magenta toner has a negative 
charge. 



[CLAIM 8] 

A magenta toner in any one of Claim 1 thru 7, in 
which this magenta toner is further containing 
the metallic compound of an aromatic 
carboxylic acid derivative. 



[CLAIM 9] 

The metallic compound of this aromatic 
carboxylic acid derivative is the magenta toner 
of Claim 8 which is the achromatism, white, or a 
light color. 

[DETAILED DESCRIPTION OF INVENTION] 
[0001] 



WftomtZ&ffitom [TECHNICAL FIELD] 

^^Sfjf^ M^f-^Ks W^mMSi, Tnis invention relates to the magenta toner 
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fNtFWk v h^^C used by electrophotography, an electrostatic 

IS^-iftCigffi^ttS^'irV^ recording, an electrostatic printing, toner jet 

~f—\z_y&-$-% 0 system recording, etc. 

[0 0 0 2] [0002] 



[PRIOR ART] 

While lowering the cost of an apparatus of a 
computer whose object is today's personal user, 
the video communication by the full-color is 
spreading broadly from the world where a 
communication-of-information mechanism with 
video is also visual. 

Also in an image forming device like the printer 
which is the one of output means, or a copying 
machine, full-color-ization is progressing quickly 
centering on the lower machine commercial 
scene under such needs, also in a general user, 
a color image is becoming more familiar. 



[0 0 0 3] 



[0003] 

As an output apparatus by such full-color, there 
are many methods, such as a thermal-transfer 
system, an inked-ribbon system, and an inkjet 
system, generally. 

However, that which depends on the 
electrophotography system as a whole 
accounts for the large majority. 
Generally, the electrophotography system 
utilizes a photoconductive material and forms 
an electric latent image on a photoreceptor by 
various means, subsequently, this latent image 
is developed using a toner, after transferring a 
toner image to a transfer material such as paper 
as required, it fixes with a heating, 
pressurization, heating-pressing, or solvent 
vapor, a color image is obtained. 
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When it is a full-color, using a three-color 
chromatic-color toner of a yellow toner, a 
magenta toner, and a dicyanogen toner which 
are the three primary colors of a color material, 
or a four-color toner to which black toner was 
added, a color is reproduced. 
For example, an electrostatic latent image is 
formed on a photoconductive layer through the 
color separation light passing-through filter 
which has the relation of the color and 
complementary color of a toner in the light from 
a document. 

Next, passing through the image development 
process and transfer process, color toner is 
maintained at a support body. 
Next, carrying out the above-mentioned 
process several times, adjusting to registration, 
above the same support body, a color toner is 
laminated and the last full-color image is 
acquired by fixation. 



[0005] 

In recent years, in a full-color image, the 
request to high-resolution and high-definition- 
izing is increasing more and more. 
For the generally user who got used to looking 
at printing, full-color reproduction image 
is still not a satisfying level, and the level which 
approximated printing more, and the level which 
approximated the photograph more is desired. 
That is, in a large image area in a reproduction 
image, the uniformity of the contact print image 
and the uniformity of a half-tone image 
implementation of large dynamic range from a 
high concentration up to low concentration are 
desired. 

Development of a toner which enables a high 
image-density output, a toner of about the same 
color tone as printing, and a toner excellent in 
OHP transparency and light resistance is a 
pressing need. 



[0 0 0 6] 



[0006] 



03/03/13 



9/62 



(C) DERWENT 



JP2000-81734-A 



lot ht-C||l^|i5ffe 

x. mm<p<Dftmmckmntc 

[0 0 0 7] 

-j}X% 7 

- 7 — LX a V fa. - * — 
fr^fefSt 3 # 9 

[0 0 0 8] 

t Ltm^o^ti^nt^ 

[0 0 0 9] 

<&mm 49-27228, #08 

BS57-54954 

1 - 1 4 2 5 5 9#&$B$?fiJ\ 

2, 9 -v^^/i^-t^ y H> 
&]|ia!lre£*f Lfc H^-^d^ 



THOMSON 

. si,- 

DERWENT 

Therefore, naturally also as a coloring agent 
used for a toner, a coloring power is high, and it 
excels in the clearness property and 
transparency of a color, and it excels also in 
light resistance, inn addition, the actual 
condition is that a coloring agent excellent also 
in the dispersibility in a resin is desired strongly. 



[0007] 

On the other hand, a color copying machine is 
connected with a computer via a controller, and 
as the cases where it is used as a high quality 
color printer increase, the color management 
system which does color management of the 
whole system has come to be proposed. 
As a result, in a specific user, it is strongly 
desired that the output image that is output with 
the color copying machine of the 
electrophotography system uses process ink as 
a base and corresponds in respect of the output 
image and color of printing, and a toner that has 
a color tone similar to process ink is required. 



[0008] 

Some are proposed as a pigment for magenta 
toners until now. 

However, it excels in the clearness property and 
transparency of a color, and the pigment of a 
quinacridone type has been widely used in that 
it excels also in light resistance. 



[0009] 

Unexamined-Japanese-Patent No. 49-27228, 

Unexamined-Japanese-Patent No. 57-54954, 

Unexamined-Japanese-Patent No. 1-1 42559 
gazette, etc. are indicating the toner which 

contained 2,9-dimethyl quinacridone 
independently. 

Undoubtedly, this toner has excellent light 
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ffy^ ^^i-iij^^^^^y^ |^ However, it could not be considered toner with 
i~— t lim^Mfrofro sufficiently vivid magenta toner. 
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[0010] 

Unexamined-Japanese-Patent No. 64-9466 
gazette combines the pigment which lake-ized 
the quinacridone type pigment, the xanthene 
type color, or the xanthene type color, it is 
indicating that the vividness of a toner tended to 
be improved. 

Vividness with this still sufficient toner was not 
obtained, a color changes, there was a trouble 
of discoloring if an image is left for a long time. 



[0011] 

Unexamined-Japanese-Patent No. 1-154161 
gazette tends to improve the transparency of a 
magenta toner, and is indicating using the 
quinacridone type pigment whose mean particle 
diameter is 0.5 micrometer or less. 
The transparency of a toner is a pigment and a 
resin, and it decides "Resemble the dispersion 
method to a resin to that extent.", comprised 
such that the high transparency magenta toner 
was not necessarily obtained. 
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[0012] 

When it is a full-color, using a three-color 
chromatic-color toner of a yellow toner, a 
magenta toner, and a dicyanogen toner which 
are the three primary colors of a color material, 
or a four-color toner to which black toner was 
added, a color is reproduced. 
In order to acquire the image of the target color 
tone, balance with another color is important. 
The trial in which the color tone of a magenta 
toner will be changed a little is also made. 
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[0013] 

For example, Examined Japanese Patent No. 
63-18628 gazette is indicating the mixture of the 
compound which contains two sorts of 
substituted quinacridones, it is describing that 
the mixed crystal of 2,9-dimethyl quinacridone 
and a unsubstituted quinacridone is used for 
Unexamined-Japanese-Patent No. 62-291669 
gazette as a coloring agent for magenta, it has 
the target color phase, and it proposes as a 
coloring agent aiming also at improvement of 
the friction charging property of a toner. 



[0014] 

However, the color shifts in the direction of red 
tinge as a whole more than when 2,9-dimethyl 
quinacridone is used independently. 
However, compared with the color phase of the 
magenta ink for offset printings, blueness was 
strong and many points which should be 
improved remained. 



[0 0 15] [0015] 

—jjX\ h-}~— ^{c S^r ° n tne otner n a nd . many examinations for the 
IftfjHfc dispersion disposition top of the coloring agent 



which exists in a toner are also made. 
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[0016] 

Unexamined-Japanese-Patent No. 61-117565 
gazette and Unexamined-Japanese-Patent No. 
61-156054 gazette dissolve beforehand binder 
resin, a coloring agent, a charge controlling 
agent, etc. in a solvent, the method of removing 
this solvent and obtaining a toner is indicated. 
However, it has problems such as that 
dispersible control of a charge controlling agent 
is difficult for these, and that solvent remains in 
the toner that is the final product and gives an 
undesirable odor. 
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[0017] 

Unexamined-Japanese-Patent No. 61 -91 666 
gazette is indicating the toner manufacturing 
method which used the halogen type solvent. 
However, since this manufacturing method has 
the polarity with a strong halogen type solvent, it 
has the fault that the coloring agent used is 
limited. 



[0018] 

Unexamined-Japanese-Patent No. 4-39671 
gazette, Unexamined-Japanese-Patent No. 4- 
39672 gazette, and Unexamined-Japanese- 
Patent No. 4-242752 gazette are indicating the 
method of manufacturing a toner, applying a 
heating and pressurization in a kneader. 
However, this method- is desirable to a 
dispersion of a coloring agent indeed. 
However, the molecular chain of the binder 
resin which constitutes a toner is cut by the 
forceful mixing load, the partial low-molecule 
quantification in a polymer will be promoted. 
Therefore, it becomes easy to produce a high 
temperature offset in a fixing process. 
Since the toner of a three color or four colors is 
especially fixed in full-color reproduction in that 
which was laminated in layers, the latitude of a 
high-temperature-resistance offset is much 
more severe than in the case of a monochrome 
toner 

the slight molecule cutting in polymer becomes 
the cause which produces a high temperature 
offset easily. 



[0019] 

Unexamined-Japanese-Patent No. 5-34978 
gazette prepared a resin and the aqueous 
presscake of a pigment to the kneading 
machine, carried out heating mixing, and attains 
the dispersion to the resin of a pigment. 
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However, this method is desirable to a 
dispersion of a pigment indeed. 
However, the pigment which also considered 
the color and the color reproduction property of 
a toner is not described at all. 



[0020] 

Moreover, when using the two-component- 
system developing agent with which a 
developing agent generally consists of a toner 
and a carrier, by the friction with a carrier, 
required electrical charging amount and the 
electrical charging polarity are made to charge a 
toner, and an electrostatic image is developed 
using an electrostatic attraction. 
Therefore, in order to obtain a favorable visible 
image, it is necessary that the friction charging 
property of a toner is mainly favorable. 
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[0021] 

Examination of the electric-charge controlling 
agent added to retrieval of a carrier core 
material and a carrier coat material, an 
optimization of a coat amount, or a toner to the 
problems above today, and the fluid providing 
agent. 

Furthermore, a lot of research is made that the 
friction charging property which was excellent in 
the material which constitutes a developing 
agent like improvement of the binder used as a 
base should be attained. 
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[0022] 

In said technical specialty, the trial in which the 
particle size of a color toner will be made small 
and high-resolution coloration will be attained is 
made in order to meet the high-definition of a 
copying machine or a printer, and the request of 
high-resolution in recent years. 
If the particle size of a toner becomes small, the 
surface area per unit weight will increase, and it 
is in the inclination for the electrical charging 
amount of a toner to become larger. 
It becomes easy to produce a light image 
density and durable deterioration. 
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In addition, since the electrical charging amount 
of a toner is large, the adhesion of toner 
particles is strong and a fluidity reduces, it is 
easy to produce a problem in the tribo providing 
to stability and the replenishment toner of toner 
replenishment. 
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[0023] 

Furthermore, since neither a magnetic 
substance nor a black electroconductive 
material like carbon black is included, the case 
of a color toner is in the inclination for there to 
be no part which leaks electrical charging and 
for the electrical charging amount to become 
larger generally. 

This inclination is more remarkable when the 
high polyester type binder of especially negative 
electric ability is used. 

[0024] 

Especially in the color toner, a property as 

shown below is desired strongly. 

(1) 

The irregular reflection of the color toner which 
fixed is carried out to a light, it is important that it 
will be in the state almost near full melting to the 
extent that the form of a toner particle cannot be 
distinguished so that color reproduction may not 
be barred. 
(2) 

It is important that it is the color toner which has 
the transparency which does not bar the toner 
layer of a different color tone under the toner 
layer. 
(3) 

It is important that each color toner to compose 
has a well-balanced color phase and a 
spectrum reflective quality and sufficient 
colorful ness. 

[0025] 

The examination about much binder resin is 
made from such a viewpoint, and the color toner 
which satisfies said property is expected. 
In said technical specialty, many polyester type 
resins are used as binder resin for color toners 
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today. 

However, generally it is easy for the color toner 
which has the polyester type resin to receive the 
influence of a temperature/humidity, the 
problem that the electrical charging amount 
under damp is excessive and the electrical 
charging amount under a high humidity is 
lacking occur easily, and development of the 
color toner which has the stable electrical 
charging amount even over a wide-range of 
environments, is expected. 



[0 0 2 6] 
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g££A¥&Lfc-r-t?v* hi— 



[PROBLEM ADDRESSED] 

Objective of the invention is to provide the 
magenta toner which solved the above 
problems. 



[0 0 2 7] 
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[0027] 

That is, the objective of the invention is to to 
provide a magenta toner which 
(1) has a high coloring power which covers the 
large dynamic range from low concentration to 
high concentration, (2) has high colorfulness 
and brightness, (3) excels in OHP transparency, 
(4) excels in the dispersibility of a coloring 
agent, (5) has a high light resistance, (6) has a 
color tone that matches the magenta of process 
ink. 



[0 0 2 8] 
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[0028] 

Furthermore, the objective of the invention is to 
provide a magenta toner which 
(7) shows favorable fixing property and color- 
mixture property, (8) is not influenced by 
environments such as temperature/humidity, 
and is always stabilized and has sufficient 
friction charging property, (9) has high 
glossiness which raises a picture quality, (10) 
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fully prevents high temperature offset, the 
temperature which can be fixed is large, (11) 
has no toner melt to components, such as a 
sleeve, a blade, and an application roller, in the 
image development device, (12) has favorable 
cleaning property and does not carry out the 
filming to a photoreceptor. 



[0029] 

Furthermore, it the objective of the invention 
that 

(13) there is no fogging, (14) highlight 
reproducibility is excellent, (15) it excels in a 
uniformity all over, and 
(1 6) it is excellent in durable stability. 



[0030] 

The further objective of this invention, is to 
provide the magenta toner excellent in the 
image development fidelity and transferability. 



[0 0 3 1 ] 
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mgKOH/gT'fcS 

&m&. Tias; ( i ) 



2 ~2 5 



[SOLUTION OF THE INVENTION] 

In the magenta toner which has the magenta 
color-toner particle in which this invention 
contains binder resin and a magenta coloring 
agent at least, this binder resin is a polyester 
resin whose acid value is 2 to 25 mgKOH/g. 
This magenta coloring agent is the following 
formula (I). 
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[COMPOUND 5] 
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N 

II 

N 



O 



o 



(I) 



(5£tK R„ R 2 , R 3 , R 4 tt, 
OCH 3 , ap^>S, H, OH, 



NO 



2» 



OC 2 H 5( 



NH 2> . N (CH 3 ) 2 , NHCO 
[0 0 3 31 



In the Formula, R1, R2, R3, and R4 show 
(CH3)2 or NHCOCH3 [ OCH3, a halogen group, 
H, OH.N02, OC2H5, an alkyl group, NH2, and 
N]. 

It is the compound shown now. 
The hydrophobization-treated titanium-oxide 
fine powder or aluminum oxide fine powder of 
average primary particle diameters of 0.01 to 2 
micrometers is added externally by this 
magenta color-toner particle, the weighted- 
mean particle size of this magenta toner is 3 to 
15 micrometer. 

It is related with the magenta toner 
characterized by the above-mentioned. 



[0033] 
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[Embodiment] 

When earnest examination was done by the 
present inventors about the magenta coloring 
agent which can be applied to a magenta toner, 
it is the following formula (I) as a magenta 
coloring agent. 
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(i) 



o 



(i^K R„ R 2 , R 3 , R 4 tt. 
OCH 3 , AP^yl, H, OH, 



NO, 



OC 2 H s 



NH 2 , N (CH a ) „ NHCO 



2> 



CH 3 0^ftl^t.) "C^ 
(I)J tWt) Srfflv^ifcK 

t±tecDjk^ (i) ##7- 

5o OTOTlB^Ift^-f 6 0 



(In the Formula, R1, R2, R3, and R4 show N 
(CH3)2 or NHCOCH3 [ OCH3, a halogen group, 
H, OH and N02, OC2H5, an alkyl group, NH2, 
and ].) 

By using the compound (hereafter called 
compound (I)) shown now, the magenta toner of 
the favorable color phase made into the 
objective is obtained, and said compound (I) 
has an effect remarkable in electrical charging 
stabilization of a color toner. 
When a polyester resin is used especially as 
binder resin, the effect was found to be 
remarkable. 

It demonstrates in detail below. 



[0 0 3 5] [0035] 

^^^Trftffli" •Mfc-n^i ( I ) Tne compound (I) used by this invention can be 

\i T-Sit(l) (2)X(i(3) synthesized from the (beta)- naphthol derivative 

-eWft* J3 -V? h-^mm * hown ^ following formula (1) and (2) or (3) 

/ , JLf , yv ^; /B ^ . . Z. ^ Moreover, it is not limited to this method at all. 
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[0036] 



[COMPOUND 7] 



R, 




NH 2 



CD 




OH 



(2) 



COOH 



(3) 



[0 0 3 7] [0037] 

^^WlM£ffl-f ( I ) The compound (I) used by this invention is the 

temimizmnttm&M®r* chromatic-color pigment excellent in the 



weather resistance. 

The dispersibility to binder resin is favorable. 



UX'fo*), m^frte&M^-V The magenta toner of a vivid color phase can 
hi-— £rH®*Ulf5o be prepared. 



[0 0 3 8] 
[0 0 3 9] 



[0038] On the other hand, 
[0039] 



[its] 



[COMPOUND 8] 




(V) 



CH 3 



±E*m£W£ix3 2, 9- 
%m (V) iriE-To) fi. 



2, 9-dimethyl quinacridone (described as a 
compound (V) below.) which are shown with 
said Structural formula 

This shows a vivid magenta color, when this is 
used as a coloring agent for toners, a toner with 
a high coloring power is obtained. 
However, when it compares with the color 
phase of the magenta of process ink, it has the 
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characteristics that blueness is strong. 



[0 0 4 0] 
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[0040] 

Moreover, the pigment of a carmine type is 
widely used as a magenta pigment for process 
ink until now, and some examples which applied 
this to the toner are also reported. 
The pigment of only a carmine type is deficiently 
light resistant, and the difference compared with 
the pigment of a quinacridone type is obvious. 



[0 0 4 1 ] 

^ (I) £JBv\fc££{::±i& 
[0 0 4 2] 
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[0041] 

For the present inventors, it is a magenta toner 
of which light resistant is excellent, brightness 
and colorfulness are high, and color 
reproduction property is large, comprised such 
that earnestly examination was carried out 
about the color phase of the magenta of 
process ink, and the magenta toner which 
existed. 

Consequently, when a compound (I) was used, 
it found out that the objective of above- 
mentioning could be attained. 

[0042] 

Generally this is used conventionally, for 
example, by the blend with the red paints of a 
carmine type, and 2,9-dimethyl quinacridone, 
when the high brightness and high colorfulness 
are desired, it could not be attained at all. 



[0043] 

Moreover, the toner of this invention is excellent 
also light resistant, by the commercially 
available weather meter, an image sample is 
correspondingly applied almost to JIS K7102 T 
also when a long-term exposure test was 
performed, most changes of color were not 
seen. 



03/03/13 



21/62 



(C) DERWENT 



JP2000-81734-A 



THOIVISOIM 

_ — 

DERWENT 



[0 0 4 4] 10044] 

fe0©«<7)g^ttT^c7)AE E (DELTA) of the following expression 
"C^i^rfFffi Lf" evaluated the degree of a change of color 

quantitatively. 



[0 04 5] 



[0045] 



[fn] 



[Equation 1] 



{I 1/2 
(L,* - hi r + (a,* - a,* ) 2 + (b,* - b 2 * ) 2 } 



Li" a,* b," i^jffl'&S©^-:? 
L 2 * a 2 * h? ^M^feU©^-* 

( A E ii €■ 0 ifi*V^ 2 t * « if jfeiC J; 5 ffifert^tt ^ - t £^f) 

Data of hue before exposure 
Data of hue after exposure 

(E shows that that the smaller its value, the less the color-proofness of light.) 
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[0046] 

The magenta toner which contains the 
compound (I) as a magenta coloring agent 
(pigment) shows the color phase shifted to red 
tinge, it has the spectrum property desirable as 
a magenta toner for the full-color image 
formation. 

Furthermore, the brightness and the 

colorfulness of the magenta toner which 

contains the compound (I) are also high. 

In a full-color image, the reproducibility of a 

human-skin color is important. 

However, if the magenta toner which contains a 

compound (I) is used, a human-skin color is 

also reproducible favorable, and even if it 

projects the color image currently formed to the 

OHP sheet with the overhead projector (OHP), 

it further excels in transparency. 

Moreover, an image density is in the magenta 
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toner which contains the compound (I) stably at 
the time of multiple-sheets durability, a clear 
image without a fogging is acquired over a long 
period of time. 



[0 0 4 81 

h-?-— twS 
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[0047] 

In the toner of this invention, it is desirable for 
the compound (I) to contain, with respect to 100 
weight-parts of binder resin, 1 to 15 weight- 
parts, preferably 3 to 12 weight-parts, more 
preferably, 4 to 10 weight-parts. 
When smaller than 1 weight-part, the coloring 
power of a toner reduces, and with this, no 
matter how much it improves the dispersibility of 
paints, the high quality image of a high image 
density is not acquired. 

On the other hand, when more than 15 weight- 
parts, the transparency of a toner will reduce 
and transparency will reduce. 
In addition, the reproducibility of neutral colors 
which are represented by human being's skin 
color will also reduce. 

Furthermore, the charging property of a toner 
also becomes unstable and problems, such as 
a fogging in a low-humidity/temperature 
environment and toner scattering in a high- 
humidity/temperature environment, are also 
caused. 



[0048] 

In this invention, as binder resin, it is desirable 

to use a polyester resin. 

Because, a polyester resin is excellent in fixing 

property, it is because it is suitable for the color 

toner. 



[0049] 

However, for a polyester resin, the negative 
electrical charging ability tends to become 
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strong and the electrical charging tends to 
become excessive. 

However, the bad effect improves by using a 
compound (I), the outstanding magenta toner is 
obtained. 

[0050] 

That is, the toner using a compound (I) 
demonstrates an effect to electrical charging 
amount reduction suppression in electrical 
charging overamount prevention and the high- 
humidity/temperature environment in a low- 
humidity/temperature environment. 

[0051] 

The reason is not certain. 

However, the carboxyl group and hydroxyl 

group of the polyester terminal, the hydrogen 

bond with one part of hydroxyl group and 

carbonyl group in Compound I molecule, or the 

compatibility of binder resin and paints 

increases for an electrostatic bond. 

The dispersibility of a coloring agent improves 

as a result, and it is thought that electrical 

charging is stable. 



[0 0 5 2] 
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[0052] 

Moreover, the electrical charging amount 
reduction suppression under high- 
humidity/temperature, by the favorable paints 
dispersibility reason shown previously, paints 
block the adsorption of the water to the 
functional group of the binder-resin terminal, so, 
the high electrical charging amount is obtained 
also in a high-humidity/temperature 
environment, and it is estimated as the stable 
thing. 

[0053] 

So, when a polyester resin is used as binder 
resin, it sets to long-term durability, the high 
quality image of the stable image density 
without a fogging is acquired. 
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[0054] 

Especially, it is following Formula. 
[0055] 



[COMPOUND 9] 



CH 3 
I 



H (OR), - 0— C — O - (RO) y H 



(jW R tt^ U tz {17" P 

x + y (nw-mwn 2 i o -efc 

S„) -Cft* £ tl5 f * 7x7- 
hy^yH, t°P 

^ y y Mft^^f) kz&mm^ 

[0 0 5 6] 

2 — 2 5mgKOH/gt*fc5 
[0 0 5 7] 



(In the Formula, R is ethylene or a propylene 
group.) 

x and y are 1 or more integers, respectively. 

And the mean value of x+y is 2-10. 

The bisphenol derivative or substitution product 

represented with this is made to be a diol 

component. 

Since the polyester resin which 
copolycondensated the carboxylic acid 
components (for example, a fumaric acid, a 
maleic acid, maleic anhydride, a phthalic acid, a 
terephthalic acid, trimellitic acid, a pyromellitic 
acid, etc.) which consist of carboxylic acid of 
more than a bivalence, its acid anhydride, or its 
lower alkyl ester has the sharp melting property, 
it is more preferable. 



[0056] 

When especially the acid value of a polyester 
resin is 2 to 25 mgKOH/g, electrical charging 
stability which was excellent in each 
environment is acquired. 



[0057] 

Namely, when an acid value is smaller than 2 
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mgKOH/g, a toner shows a charge up 
inclination and tends to generate a light image 
density in a low-humidity/temperature 
environment. 



[0 0 5 
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[0058] 

On the other hand, when an acid value is larger 
than 25 mgKOH/g, it is lacking in the aging 
stability of electrical charging, and the 
inclination for the electrical charging amount to 
reduce with durability is shown, in a high- 
humidity/temperature environment, it becomes 
easy to produce especially image defects, such 
as toner scattering and a fogging. 

[0059] 

For the polyester resin used for this invention, it 
is good that 

the number average molecular weight (Mn) is 
preferably 1,500-50,000, more preferably, it is 
2,000-20,000, a weight average molecular 
weight (Mw) is preferably 6,000-100,000, more 
preferably, it is 10,000-90,000. 
Mw/Mn is preferably 2-8. 
The polyester resin which satisfies said 
conditions has favorable heat fixing property, 
and the dispersibility of a coloring agent 
improves, the fluctuation of the electrical 
charging amount of a toner decreases, reliability 
of a picture quality improves. 



[0 0 6 0] 

1 (Mn) # 1 , 5 0 

^6, ooo^ffiotj 



Ot^GD 
t(Mw) 



[0060] 

When the number average molecular weight 
(Mn) of a polyester resin is less than 1 ,500, or 
when a weight average molecular weight (Mw) 
is less than 6,000, the vividness of sensibility 
which looked at the smoothness of a fixing 
image surface highly has each. 
However, in durability, an offset is easily 
produced, moreover, preservability-proof 
reduces, there is concern also about the new 



03/03/13 



26/62 



(C) DERWENT 



JP2000-81734-A 



[0 0 6 1 1 

# y ^^x/Ht^com^^ 

S (M n ) ^50, 0 0 0 £jg 
(Mw) i^lOO, 0 0 0£r^ 

[0 0 6 2] 
[0 0 6 31 



TMOIVISOM 

~™ 

DERWENT 

problem of occurrence of the toner spent in 
which a toner component adheres to the toner 
melt and carrier surface in the image 
development device. 

Furthermore, at the time of melt-kneading of the 
toner raw material at the time of manufacture of 
a magenta color-toner particle, not related to 
the share, the dispersibility of a magenta 
coloring agent is easy to reduce, and, therefore, 
it is easy to produce the fluctuation of the 
electrical charging amount of a toner. 



[0061] 

When the number average molecular weight 
(Mn) of a polyester resin exceeds 50,000, or 
when a weight average molecular weight (Mw) 
exceeds 100,000, each is excellent in offset- 
proof property. 

However, even if it cannot but make a fixing 
fixed temperature higher and is able to control 
the grade of a dispersion of a coloring agent, 
the surface smoothness property in an image 
part will reduce, and the color reproduction 
property will become easy to reduce. 



[0062] 

When Mw/Mn of a polyester resin is less than 
two, the polyester resin generally obtained, from 
the molecular weight itself becoming small, the 
same as the case that the above-mentioned 
molecular weight is small, it becomes easy to 
produce offset phenomenon by durability, toner 
melt within the image development device, 
toner spent of a carrier, and reduction of 
preservability. 

It is further easy to produce the dispersion in the 
electrical charging amount of a toner. 



[0063] 

When Mw/Mn of a polyester resin exceeds 8, it 
excels in offset-proof property. 
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However, even if it cannot but make a fixing 
fixed temperature higher and is able to control 
the grade of a dispersion of a coloring agent, 
the surface smoothness property in an image 
part will reduce, and the color reproduction 
property will become easy to reduce. 



[0064] 

The magenta toner of this invention may further 
contain a charge controlling agent as required. 
As a charge controlling agent, the metallic 
compound of an aromatic carboxylic acid 
derivative is mentioned. 

Preferably, a salicylic-acid metallic salt, a 
salicylic-acid metal complex, an alkyl salicylic- 
acid metallic salt, an alkyl salicylic-acid metal 
complex, a dialkyl salicylic-acid metallic salt, 
and a dialkyl salicylic-acid metal complex are 
mentioned. 

As a metallic element, chrome, an aluminum, 
and zinc are good. 
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[0065] 

When containing these charges controlling 
agent into a magenta color-toner particle, as the 
content, it is 3 to 10 weight%, preferably 4 to 
8weight% of a range is suitable. 
However, if it is the range which does not affect 
a color tone in a magenta toner, it will not 
necessarily be restrained. 



[0 0 6 6] 
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[0066] 

When a charge controlling agent is used with 
said content, the initial-stage fluctuation of the 
electrical charging amount is small, a necessary 
absolute electrical charging amount is easy to 
be obtained at the time of image development, 
and as a result, it does not spoil picture quality 
by fogging and decreasing image-density. 
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[0067] 

In the magenta toner of this invention, as 
required, a fatty-acid metallic salt (for example, 
a zinc stearate, a stearic-acid aluminum) as a 
lubricating agent, a fluorine-containing polymer 
fine powder (for example, fine powder of a 
polytetrafluoroethylene, a poly 

vinylidenefluoride, and a tetrafluoroethylene- 
vinylidenefluoride copolymer) or tin oxide, and 
an electroconductive providing agent like a zinc 
oxide, may be added. 



[0068] 

Further in this invention, a magenta color-toner 
particle may contain mold releasing agent. 
For example, the waxes which have as a main 
component the oxide of an aliphatic- 
hydrocarbon type wax and an aliphatic- 
hydrocarbon type wax, an ester wax, fatty acid 
ester, saturated linear fatty acids, unsaturated 
fatty acid, saturated alcohols, polyhydric 
alcohols, fatty-acid amides, saturated fatty acid 
bis- amides, unsaturated fatty acid amides, and 
aromatic bis- amides are mentioned. 



[0069] 

As content of the mold releasing agent in a 
magenta color-toner particle, 100 weight-parts 
of binder resin are received, preferably it is 0.1 
to 20 weight-parts, more preferably, 0.5 to 10 
weight-parts is good. 

When content of mold releasing agent exceeds 
20 weight-parts, a blocking resistance and 
high-temperature-resistance offset property 
tend to reduce, and the release effect is small 
when smaller than 0.1 weight-parts. 



03/03/13 



29/62 



(C) DERWENT 



THOIVISOIM 

JP2000-81734-A T 

— * — " 

DERWENT 



[0 0 7 0] 
[0 0 7 1 ] 

[0 0 7 2] 

•^ISWfJlfcVTx 9 hi~ 

-(Dmm^mw-i. 3-15 

At m, £f£ L< »±4~ 1 2 ju m 
TO^^ 3 ju m 7^ <7> 

hi— mik&&± u^-r < * 

5 D hi— cdS*TO 

1 5 /i m^IiSI^l: 

Do 

[0 0 7 3] 

fa _t#J Ht, TO 
— JJfcia^O. 01-2/im© 



[0070] 

Such mold releasing agent dissolves a resin in 
a solvent usually, it is desirable to contain in 
binder resin by the method of add-mixing, while 
raising and stirring resin solution temperature, 
and the method of mixing at the time of mixing. 



[0071] 

If in charge of manufacture of a magenta color- 
toner particle; 

After mixing a constituent material well with a 
heat kneading machine like a hot calendar roll, 
a kneader, and an extruder, it grinds 
mechanically, the method to classify rough 
grinding and to obtain a toner; 
the method to acquire by carrying out spray 
drying, after dispersing material like a coloring 
agent in a binder-resin solution; 
These can be applied. 

[0072] 

In this invention, the weighted-mean particle 
size of a magenta toner is 3 to 15 micrometer, 
preferably 4 to 12 micrometer is good. 
When the weighted-mean particle size of a 
magenta toner is less than 3 micrometer, it is 
difficult to attain electrical charging stabilization, 
in durability, it becomes easy to produce a 
fogging and toner scattering. 
When the weighted-mean particle size of a 
magenta toner exceeds 15 micrometer, the 
reproducibility of a half-tone part reduces 
greatly, the acquired image will turn into a rough 
image. 



[0073] 

In the magenta toner of this invention, it is good 
for a magenta color-toner particle as a fluidity 
improver to add externally the 
hydrophobization-treated titanium-oxide fine 
powder or aluminum oxide fine powder of 
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average primary particle diameters of 0.01 to 2 
micrometers. 



[0074] 

It not only raises the fluidity of a magenta toner, 
but it becomes as follows in the fluidity improver 
as an external additive. 

It also becomes an important factor not to inhibit 
the charging property of a magenta toner. 



[0075] 

Therefore, a titanium-oxide fine powder or an 
aluminum oxide fine powder can be good to 
hydrophobization-treat the surface, and, 
thereby, fluid providing and stabilization of 
electrical charging can be satisfied 
simultaneously. 



[0076] 

A titanium-oxide fine powder or an aluminum 
oxide fine powder excludes the influence of the 
water content which is the factor which 
influences the electrical charging amount by 
hydrophobization-treating, the environmental 
property of a magenta toner can be improved 
now by reducing the gap of the bottom of a high 
humidity, and the electrical charging amount 
under damp. 

Furthermore, it becomes possible to prevent 
aggregation of a primary particle in a 
hydrophobization-treatment process, secondary 
aggregated small external additive, can now 
perform homogeneous electrical charging 
providing by a magenta toner. 
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[0077] 

In this invention, in particular, average primary 
particle diameter is 0.01 to 2 micrometers and a 
titanium-oxide fine powder or alumina fine 
powder is one whose fluidity is favorable and 
electrical charging of a negative charge 
property magenta toner is homogeneous, and 
since toner scattering and fogging stop arising 



03/03/13 



31/62 



(C) DERWENT 



DE Ft WE NT 



[0 0 7 8] 

0 . 0 1// m*|©g^[: 



as a result, it is desirable. 

Furthermore, it no longer embeds on a magenta 

color-toner particle surface, toner deterioration 

does not arise, and multiple-sheets durability 

improves. 

This inclination is more remarkable in the color 
toner of sharp melt property. 



[0078] 

When the average primary particle diameter of 
a titanium-oxide fine powder or an aluminum 
oxide fine powder is up to 0.01 micrometers, a 
process fine powder becomes easy to embed 
on a magenta color-toner particle surface, it is 
easy to produce toner deterioration early, and 
durability tends to reduce. 
This inclination is more remarkable when it uses 
to the color toner of sharp melt property. 



[0 0 7 9] 



[0079] 

Moreover, in exceeding 2 micrometers, a fluidity 
reduces, electrical charging of a magenta toner 
tends to become un-uniform, and it is easy to 
produce scattering of a toner, a fogging, etc. as 
a result, and becomes hard to produce a high- 
resolution toner image. 
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[0080] 

It sets to the magenta toner of this invention, 
and, preferably the additional amount of a 
titanium-oxide fine powder or an aluminum 
oxide fine powder is 0.5 to 5.0 weight%, more 
preferably, it is 0.7 to 3.0 weight%, more 
preferably, 1.0 to 2.5 weight% is good. 
The fluidity of the magenta toner which satisfies 
said range is favorable. 

The stable electrical charging amount can be 
maintained, it is hard to produce toner 
scattering. 
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[0081] 

When using the magenta toner of this invention 
as a two-component-system developing agent, 
as a carrier used, surface oxidation or 
unoxidized iron, nickel, copper, zinc, cobalt, 
manganese, chrome, magnetic metals like a 
rare earths, those magnetic alloy, those 
magnetic oxides, those magnetic ferrite, etc. 
can be used, for example. 



[0 0 8 2] 
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[0082] 

In the case of the carrier with which the carrier 
coated the carrier core with the coating material, 
each of methods of making dissolve or suspend 
a coating material like a resin into a solvent as a 
method of coating with a resin by making the 
surface of a carrier core into a coating material, 
applying, and making it adhere to a carrier core 
and methods of only mixing by the powder can 
apply. 
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[0083] 

It is appropriate for it to be individual or multiple 
and to use the metal complex of a 
polytetrafluoroethylene, a monochloro trifluoro 
ethylene polymer, a polyvinylidene fluoride, a 
silicone resin, a polyester resin, and a ditertiary 
butyl salicylic acid, a styrene resin, an acrylic- 
type resin, polyamide, polyvinyl butyral, and an 
amino acrylate resin as a coating material of a 
carrier core, for example. 
However, it is not necessarily restrained by this. 
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[0084] 

What is sufficient is just to determine the 
throughput of said material suitably. 
However, generally 0.1 to 30 weight% 
(preferably 0.5 to 20 weight%) is desirable to a 
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[0085] 

The mean particle diameter of a carrier is 10 to 
1 00 micrometer, it is desirable to have 20 to 70 
micrometer preferably. 
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[0086] 

As an especially preferable carrier, it is 0.01 to 5 
weight% in the surface of a magnetic core 
particle like a magnetic ferrite core particle 
about a resin like a silicone resin, a fluorine 
resin, a styrene resin, an acrylic-type resin, and 
a methacrylate type resin, the coat magnetism 
ferrite carrier which preferably coats 0.1 to 
1weight% and has said mean particle diameter 
whose carrier particle of 250 mesh-pass * 400- 
mesh on is 70 weight % or more is mentioned. 



[0 0 8 7] 



[0087] 

When said coat magnetism ferrite carrier has 
sharp particle size distribution, a desirable 
friction charging property is obtained to the 
magenta toner of this invention, it is effective in 
further improving the electrophotography 
property. 
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[0088] 

When mixing with the magenta toner in this 
invention and preparing a two component 
developer, the blend ratio is 2 weight% - 15 
weight% as a toner concentration in a 
developing agent, preferably it is 3 weight% - 13 
weight%, if it carries out to 4 weight% - 
10weight% more preferably, a normally 
favorable result will be obtained. 
If a toner concentration is less than 2 weight%, 
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an image density tends to become low, and in 
the case where it exceeds 15 weight%, it is 
easy to produce scattering in a fogging or a 
machine, and is in the tendency for the useful 
life of a developing agent to become short. 



[0089] 

Next, the magenta toner of this invention is 
used, the method to form a full-color image by 
the electrophotography method is demonstrated 
referring FIG. 1. 



[0090] 

FIG. 1 is an outline block diagram which shows 

an example of the image forming device for 

forming the image of a full-color by the 

electrophotography method. 

The image forming device of FIG. 1 is used as a 

full-color copying machine and a full-color 

printer. 

As shown in FIG. 1, in the case of a full-color 
copying machine, it has a digital color image 
reader part to upper part, and it has a digital 
color image printer part in the lower part. 



[0091] 

In an image reader part, a document 30 is 
mounted on document base glass 31, by 
carrying out an exposure scan with the 
exposure lamp 32, the reflected-light image 
from a document 30 is condensed in the full- 
color sensor 34 with a lens 33, a color 
separation image signal is obtained. 
A color separation image signal is processed in 
a video process unit (not shown) passing 
through an amplifier circuit (not shown), it is 
sent out to a digital image printer part. 



[0092] 

In an image printer part, the photoconductive 
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drum 1 which is an image carrier has the 
photosensitive layer which has for example, an 
organic photo conductor, it supports rotatably in 
the direction of the arrow. 
Around the photoconductive drum 1, the pre- 
exposure lamp 11, the corona electrical 
charging device 2, the laser exposure optical 
system 3, the potential sensor 12,4-piece image 
development devices 4Y, 4C, 4M, and 4B with 
which colors differ, drum-lifting light-quantity 
detection means 1 3, the transfer device 5, and 
the cleaning device 6 are arranged. 
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[0093] 

In a laser exposure optical system, the image 
signal from a reader part is converted into the 
light signal of image scan exposure in a laser 
output part (not shown), the converted laser 
radiation is reflected by polygon mirror 3a, it 
projects on the surface of a photoconductive 
drum 1 via lens 3b and mirror 3c. 
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[0094] 

A printer part rotates a photoconductive drum 1 
in the direction of an arrow head at the time of 
the image formation. 

After removing static with the pre-exposure 
lamp 11, minus electrical charging of the 
photoconductive drum 1 is uniformly carried out 
with the electrical charging vessel 2, a light 
image E is irradiated for every degraded color, 
an electrostatic image is formed on a 
photoconductive drum 1 . 

[0095] 

Next, the given image development device is 
operated and the electrostatic image on a 
photoconductive drum 1 is developed, the toner 
image by the toner is formed on a 
photoconductive drum 1. 
The image development devices 4Y, 4C, 4M, 
and 4B approach a photoconductive drum 1 
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alternatively according to each degraded color 
by operation of each eccentric cam 24Y, 24C, 
24M, and 24B, it develops. 



[0096] 

The transfer device has adsorption electrical 
charging device 5c for attracting electrostatically 
transfer-drum 5a and transfer electrical 
charging device 5b and a recording material, 
adsorption roller 5g opposing this and 5d of 
inside electrical charging devices, outer-side 
electrical charging device 5e, and 5h of 
degraded electrical charging devices. 
Transfer-drum 5a is journalled rotate-drivably, 5f 
of transfer sheets which are the transfer 
material support which supports the transfer 
material in the opening region of the 
surrounding surface is integrally adjusted on a 
cylinder. 

A resin film like a polycarbonate film is used by 
transfer sheets 5f. 
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[0097] 

The transfer material is conveyed by transfer- 
drum 5a through a transfer-sheet feed drive 
system from Cassettes 7a, 7b, or 7c, it supports 
on transfer-drum 5a. 

The transfer material supported on transfer- 
drum 5a is repeatedly conveyed in a 
photoconductive drum 1 and the transfer 
position which opposed with rotation of 
transfer-drum 5a, the toner image on a 
photoconductive drum 1 is transferred on the 
transfer material in the process which passes 
through the transfer position by effect of transfer 
electrical charging device 5b. 
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[0098] 

As shown in FIG. 1, a toner image may be 
transferred from a photoreceptor to a direct 
transfer material, and transfers the toner image 
on a photoreceptor to an intermediate transfer 
object, a toner image may be transferred from 
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material. 
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[0099] 

Said image formation process is repeated about 
yellow (Y), magenta (M), cyan (C), and black 
(B), the color image which accumulated the 
toner image of four colors on the transfer 
material on a transfer drum 5 is obtained. 
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[0100] 

Thus, with an effect of separation claw 8a and 
separation pushing up roller 8b and 5h of 
separation electrical charging devices, it 
separates from transfer-drum 5a, and the 
transfer material by which the toner image of 
four colors was transferred is sent to the 
heating-pressing fixing assembly 9, then, 
fixation in the color mixture, color development, 
and the transfer material of a toner is performed 
by carrying out the heating-pressing fixing, after 
considering as the fixing image of a full-color, 
paper is delivered to a tray 1 0, the formation of 
a full-color image is completed. 
On the other hand, after a photoconductive 
drum 1 cleans a surface residual toner with the 
cleaning vessel 6 and is removed, an image 
formation process is again presented with it. 
As a cleaning member, they are a fur brush or a 
nonwoven fabric in addition to a blade, or they 
may be used in combination, etc. 



[0101] 

To transfer-drum 5a, it is as follows. 
The electrode roller 14 which has opposed via 
5f of transfer sheets, the fur brush 1 5, and the 
oil removal roller 16 and the backup brush 17 
are installed, cleaning is performed in order to 
remove the adhesion powder on 5f of transfer 
sheets of transfer-drum 5a, and the adhesion oil 
on 5f of transfer sheets. 
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Such cleaning is performed before or after the 
image formation, and it carries out at any time at 
the time of jam and in other words paper-stuck 
occurrence. 



[0102] 

An eccentric cam 25 is operate with desired 
timing. 

By operating 29 cam follower 5i integrated 
with transfer-drum 5a, it is made to be the 
composition which can arbitrarily set up the gap 
between transfer sheet 5f and photoconductive 
drum 1. 

For example, during standby or at the time of 
electric-power-unit OFF, the space between 
transfer-drum 5a and photoconductive drum 1 
can be released. 



[0103] 

A full-color image is formed by said image 
forming device. 

In said image forming device, a monochromatic 
fixing image or a monochromatic multicolored 
fixing image can be formed with a 
monochromatic mode or a monochromatic 
multicolored mode. 



[0104] 

Next, the measuring method of each physical 
property is demonstrated below. 

[0105] 

A measurement of the particle size distribution 
of a toner 

As a measuring device, Coulter-counter TA-II or 
a Coulter multisizer (product made from a 
Coulter Inc.) is used. 

For the electrolyte, using primary sodium 
chloride, about 1% NaCI aqueous solution is 
prepared. 
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For example, ISOTON R-ll (made in Coulter 
scientific Japan) can be used. 
As a measuring method, 0.1 - 5 ml (preferably 
alkyl benzenesulfonate) of surfactants is added 
as a dispersant into 100 - 150 ml of said 
electrolysed-water solutions, and also 2 - 20 mg 
of measurement samples is added. 
The electrolyte which suspended the sample 
performs the dispersion process for about 1- 
3mins with an ultrasonic dispersion vessel, and 
with said measuring device, a 100-micrometer 
aperture is used as an aperture, and it 
measures for volume of a toner particle and 
every number of each channel, and the volume 
distribution and number distribution of a toner 
are calculated. 

And then, weighted-mean particle-size (D4) 
(make the median of each channel be a central 
value for every channel) of the toner of a basis 
of weight calculated from the volume 
distribution of a toner particle is calculated. 
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[0106] 

As a channel, it is 2.00 to 2.52 micrometer.; 

2.52 to 3.17 micrometer; 

3.17 to 4.00 micrometer; 

4.00 to 5.04 micrometer; 

5.04 to 6.35 micrometer; 

6.35 to 8.00 micrometer; 

8.00 to 10.08 micrometer; 

10.08 to 12.70 micrometer; 

12.70 to 16.00 micrometer; 

16.00 to 20.20 micrometer; 

20.20 to 25.40 micrometer; 

25.40 to 32.00 micrometer; 

13 32.00 to 40.30-micrometer channels are 

used. 
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[0107] 

The measuring method of an acid value 
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2 - 10g of samples is measured to a 200 - 300 
ml Erlenmeyer flask, methanol: Adding about 50 
ml of mixed solvents of toluene =30:70, and 
dissolving a resin. 

If it seems that solubility is bad, a small amount 
of acetone may be added. 
Titration is carried out to 0.1% of bromthymol 
blue with N / 10 caustic-potash-alcohol solution 
determined beforehand using the mixed 
indicator of a Phenol Red, an acid value is 
calculated by the next calculation from the 
consumption of an alcoholic potash liquid. 



[0108] 

Acid value = KOH(ml number) *N*56.1 -/sample 
weight 

(However, N N/10 factor of KOH) 
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[0109] 

The measuring method of the friction electrical 
charging amount of a toner. 
FIG. 2 is an explanatory drawing of the 
apparatus which measures a friction electrical 
charging amount. 

To the metal measuring container 52 which has 
the 500 mesh screen 53 at the bottom, 
about 0.5 - 1.5 g of the two-component-system 
developing agent collected from the developing 
sleeve of a copying machine or a printer is 
inserted and covered with the metal lid 54.The 
weight of the measuring-container 52 whole at 
this point is weighed, and it is referred to as W1 

(g). 

Next, it sets to a suction machine 51 (the part 
which touches a measuring container 52 is an 
insulator at least), it sucks from the suction 
opening 57, the air-quantity controlling valve 56 
is adjusted, and the pressure of a vacuum 
gauge 55 is set to 250 mmAq(s). 
It is in this state and is sufficient, preferably 
suction is performed for 2 minutes and the 
suction removal of the toner is carried out. 
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The potential of the electrometer 59 at this point 
is set to V (volt). 

58 is a capacitor and sets the capacitance to C 
(mF) here. 

Moreover, the weight of the whole measuring 
container after suction is weighed, and it is 
referred to as W2(g. 

The friction electrical charging amount (mC/kg) 
of this sample is computed like the following 
expression. 

[0110] 

Friction electrical charging amount (mC/kg) 
=C*V/of a sample (W1-W2) 
(However, measurement conditions are made 
into 23 degrees-Celsius and 60 % RH.) 

[0111] 

The carrier used for a measurement uses the 
coat ferrite carrier which the carrier particle of 
250 mesh-pass * 350-mesh on has 70 to 
90weight%. 



[0112] 

The measuring method of the mean particle 
diameter of a titanium-oxide microparticle and 
an alumina microparticle 
for the primary particle diameter, a titanium- 
oxide microparticle and an alumina 
microparticle are observed by the transmission 
type electron microscope, 300 particle 
diameters of 0.005-micrometers or more 
enlarged 30,000 thru 50,000 times into the 
visual field are measured, the average particle 
diameter is calculated, the diameter of a 
dispersed particle above a toner particle is 
observed by the scanning electron microscope, 
it is enlarged 30,000 thru 50,000 times in the 
visual field, 300 titanium-oxide microparticles 
and alumina microparticles are done 
qualitatively by XMA, the particle diameter is 
measured and average particle diameter is 
calculated. 
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[HjSfe^J] [Example] 

Hffi^JHS-^VT^^^S: J: "9 Based on the Example, this invention is 
' ~ demonstrated in detail. 

[01 14] [0114] 

<mmmi> <Example1> 

•#!)i^f;HJlNo. 1 * Polyester-resin No. 1 

1 0 0 1 00 wei 9 ht -P arts 

, . (The condensation polymer of propoxy-ized 

(7o7^yftfX7i; bisphenol A and a fumaric acid) 

-sua t y-v-Mkk. <Dffi&tf Acid va | ue: 10 _ 8 mgK OH/g 

y "^ w -> * Negative charge property controlling agent 

^fii : 10. 8 m g K O 4 weight-parts 

H/g) (Aluminum compound of a di- tertiary-butyl 

• n n m «• m m m salic y ,ic acid ) , x 

4 g^ i£ | i * Following compound (III) 

y 5 weight-parts 

if-!/ ^^WlOT^XW^W) 

• Tw.it (i i i ) 

[0115] [0115] 

[ .{£ l 0 ] [COMPOUND 10] 



HsCO I 

II . (BI) 

N 

I OH HaCO OCHa 



-CI 

0 
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[0116] 

Said material is sufficiently pre-mixed with a 
Henschel mixer, it melt-kneads with a biaxial- 
type extruder, about 1 - 2 mm rough grinding is 
carried out using the hammer mill after cooling, 
subsequently, fine grinding was carried out with 
the pulverizer by the air-jet system. 
Furthermore, a particle and a coarse powder 
are simultaneously removed for the obtained 
fine ground material strictly by the 
multifractioned classifier, the magenta color- 
toner particle of 8.0 micrometer weight mean 
diameters was obtained. 



[0117] 

On the other hand, as a fluidity improver and 
electrical charging stabilizer, with respect to 100 
weight-parts of hydrophilic titanium-oxide fine 
powders of primary average particle diameter of 
0.02 micrometers, 140 m2/g of BET specific 
surface areas, 20 weight-parts of n-C4H9-Si 
(OCH3)3 are used and surface-treated, the 
hydrophobic titanium-oxide fine powder A of 
primary average particle diameter of 0.02 
micrometers and 70 % of the degrees of 
hydrophobization was obtained. 

[0118] 

100 weight-parts of magenta color-toner 
particles and hydrophobic titanium-oxide fine- 
powder A1.5 weight parts are mixed, the 
magenta toner 1 which has a hydrophobic 
titanium-oxide microparticle on a magenta 
color-toner particle surface was prepared. 



[0 119] 

±f£^ir>;^ ht—1 bis})* 

- >mm -e ^ mm t ? 

S3 o/i m ) tsr, hi— mm 
a* 5 ma % ( l & s mzm& t , 



[0119] 

The magnetic ferrite carrier particle (mean 
particle diameter of 30 micrometers) surface 
coated by said magenta toner 1 and silicone 
resin is mixed so that a toner concentration may 
become 5weight%, it considered as the two- 
component-system magenta developing agent. 
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[01 20] 

(jj y — V — (f — \ 
7 0 0, ^t/Vl 

mmm (2 3°c, 6 
ftMasi. 7~i 

2mG/k g 2 



?iCLC 
) CfAL 

0%) T"C 

. stiffs 

ft<*)-2 
5mC/k 
Lfc 0 



[0 1 2 1 1 
[0 12 2] 



[0120] 

Said two-component-system magenta 
developing agent was introduced in the 
commercially available copy-paper full-color 
copying machine (the color laser copying 
machine CLC700, Canon make), and 
reproduction was examined. 
However, also in the endurance test of 50,000 
sheets, an image density shows 1.7-1.8 and a 
high image density under the normal 
temperature ordinary-humidity environment (23 
degrees-Celsius, 60 %), and also in the 
electrical charging quality, while initial-stage 
fluctuation was also small (about -22 mC/kg - - 
25 mC/kg), it changed stably. 

[0121] 

As for a photoconductive-drum surface after 
50,000-sheet durability, a filming based on a 
toner melt is not seen, either, in the meantime, it 
did not produce a poor cleaning even once. 



[0122] 

Even with 50,000 sheets durable reproduction, 
an offset to a fixation roller was not produced at 
all. 

The fixing roller surface of the durable back was 

observed by visual-observation. 

However, there was no contamination by the 

toner. 



[0 12 3] [0123] 

5 J5&M!K'&(DW&M^<0^ -y When 50,000 carrier surfaces in the developing 

!J 7SSS:S EMUtHiLfc agent of the durable back were observed in 

^ ^ ^ i^^^x^ Mi!5£ SEM, most toner spents were not seen. 



[0 12 4] 

£ fed, M&mMM^t (3 o°c, 

8 0%) t. &m&ummm 

' (1 5°C, 1 0%) TX*5Jjfo 



[0124] 

Furthermore, the endurance test of 50,000 
sheets was performed under the high- 
humidity/temperature environment (30 degrees- 
Celsius, 80 %) and the low- 
humidity/temperature environment (15 degrees- 
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lit Celsius, 10%). 

However, a fogging, scattering, etc. were not 
produced but the image density also changed 
almost stably.. 



[0 12 5] 

So &M$!I 1 tfet^-Ca^ h7 
* h«&3 0 0 VX*<D?UX\$ 
2 1 

[0 12 6] 

0*IMilVG- 1 0M3fe^ 

§*MHlia6 0° fc£ 

3 fti^m^S'J^^fi 1 
v\ «*Wf^$tbSj»:|i[^% 



[0125] 

As the evaluation method of a color 
reproduction image, there is the method of 
determining the quality of a color image by 
measuring the gloss on the surface of an image 
(glossiness). 

that is, so that a gloss value is high, the image 
surface is flat, and it is judged as color quality of 
which glossy colorfulness is high. 
Conversely, if a gloss value is low, it will be 
judged as a thing with the image surface where 
the dark colorfulness is scarce. 
In Example 1, the gloss of contrast potential 
300V was 21 %. 



[0126] 

The Nippon Denshoku VG-10 type glossmeter 
was used for the measurement of a gloss 
(glossiness). 

It sets to a measurement by the voltage 
stabilizer first 6V, subsequently, a light- 
transmission angle and a light-reception angle 
are joined with 60 degrees, respectively, said 
sample image was put on the sample base after 
the standards setting, it measured by having 
further piled up white paper on three sheets 
using zero-point adjustment and a standard 
board, and the numerical value shown by the 
indicating part was read per %. 



[0 12 7] 

= 7 5. 2 b "= - 2.3 L" 

= 4 6. 3-efeofc 0 



[0127] 

The targeted chromaticity of the acquired image 
was obtained. 

Namely, it was a*=75.2b*=-2.3 L*=46.3. 



[0128] 

V-t— ©-feSHfi 1 9 7 6¥ti 
(C I E) -Cfcft 



[0128] 

The color tone of a toner was quantitatively 
measured in 1976 based on the definition of a 
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colorimetric system by which specification was 
carried out in the international illumination 
committee (CIE). 

An image density is fixed to 1.70 in that case, 
a*, b* (a* and b* are chromaticity which shows 
color-phase and colorfulness), and L* 
(brightness) was measured. 
Using the spectroscopy-chromatometer type 
938 made from X-Rite, the light source for an 
observation was set as C light source, and the 
viewing angle was set to 2 degree at the 
measuring device. 

[0129] 

The transparency of the OHP image which 
projected the color image further formed to the 
transparency film on the overhead projector 
(OHP) was also favorable. 



[0 13 0] 

±m<Dmmm iz & n % o h p m 

fcoSWtetco^-m, This© 
mzi&BLx, i^rmmmm 

[0131] 

(ffiii 

o : mmmzmti, mm^? 
(&) 



[0130] 

About the transparency of the OHP image in 
said Example, the color image formed to the 
transparency film is projected using a 
commercially available overhead projector, it 
was evaluated based on the following 
evaluation criteria. 



[0131] 

(Evaluation criteria) 

CIRCLE: Excelling in transparency, there is also 
no brightness-and-darkness nonuniformity and 
the color reproduction property is also excellent. 
(Good) 

TRIANGLE: There is a brightness-and- 
darkness nonuniformity a little. 
However, it is satisfactory practically, 
(good) 

* : there is a brightness-and-darkness 
nonuniformity. 

It is lacking in the color reproduction property, 
(improper) 



03/03/13 



47/62 



(C) DERWENT 



JP2000-81734-A 



THOMSON 

DERWENT 



[0132] 

tl. 7 0) ©»3tttS: J I S 
K 7 1 0 2 fcKtfflSlSTflWBL 

fc £ r 5, 400 H$PpfJ3tM& 

fig (1. 6 8) ^L, fift 
(AE = 2. 8). fc*S3fc«fc:tt 

[0 13 3] 

feffi£fcttTSE5£© A Efg£# 

[0134] 



[0132] 

Moreover, when the light resistance of the 
obtained contact print image (image density 
1.70) is confirmed almost according to JIS 
K7102, the image after 400-hour light irradiation 
also shows image-density (1.68) similar to an 
initial stage almost, most color-phase changes 
were not seen (E(DELTA) = 2.8). 
In addition, the carbon arc lamp was used to the 
light source. 



[0133] 

The color-phase change calculated the E-value 
(DELTA) of the following formula, and evaluated 
it quantitatively. 



[0134] 



[»2] 



[Equation 2] 



I 1/2 



AE = { ( L,* - U ) 2 + ( a ■* - a? ) 2 + ( b f - b 2 * ) 2 } ' 
a,* ,b,* ^Mm(DW&<!>&&k&&.*:7fiire>& 



Image brightness before light irradiation. 

Chromaticity expressing color phase and colorfulness of the image before light 
irradiation. 

Image brightness after light irradiation 



[0135] [0135] 

<Example 2> 
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<Hit£F | J 2 >HJfe#iJ 1 "Cffl V^fc It replaces with compound (III) used in Example 
it&m (III) MXz-X. T 1, following formula (IV) 

IBS; ( I V) 



10 13 6] 



[0136] 



[ffcl 1] 



[COMPOUND 11] 



O 



H,C0 




NH 



N 
II 

N 




-o 



(IV) 



OH H.C0 



tCO CI 



T?*SJX5^<» (IV) 



Except for using the compound (IV) shown now, 
the magenta toner 2 was prepared like Example 
1. 



[0 13 7] 

a*= 7 3 b*= 0 L* 
-4 6. 0 T'fc •) . 

[0 13 8] 



[0137] 

When evaluated like Example 1, the bottom of a 
high-humidity/temperature environment and a 
low-humidity/temperature environment showed 
favorable image stability and electrical charging 
stability. 

Moreover, it is a*=73 b*=0 L*=46.0. 

It shifted to red tinge a little. 

However, the image of a target color tone was 

acquired. 

[0138] 

<Comparative Example 1> 

It replaces with compound (III) used in Example 
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1, and except for using C. I. Pigment Red 
57:1, the magenta toner 3 was prepared like 
Example 1 . 



[0 13 9] 

mmm it mm 



mi 



MOT C a a j-y^ 

(DtK<D HJ)tt <Dfz^>t It IS Ltv^ 



[0139] 

When it evaluates like Example 1, the initial- 
stage electrical charging amount in a high- 
humidity/temperature environment is low, and 
this guesses for addition of the water to Ca ion 
contained in the used pigment. 



[0 14 0] 

&tc, a"=74 b'=2 L' 

-45. oxh<o. 1 t 

t£oX^tc 0 
[0141] 

<^Jfe#iJ 3 >^#ij 1 "Cffl^fc 

7Ky^^x/^ij|No. left 
^lT, ^y«^/M^gNo. 

;VA t 7-^— /wife t ©SI-S-jK y 

-7-, « : 4. OmgKOH 

/g)£rffl^3^£:£l&^Ttt, 

«iiltTT^»/\-C2 0 0 0 

o & g fcfc «9 ^ h m&m&tsfc 

TLft^hbtci>(DCD, Hffli^ 



[0140] 

Moreover, it is a*=74 b*=2 L*=45.0. 
Compared with Example 1 , red tinge was strong 
and was also deteriorating the light resistance. 



[0141] 

<Example 3> 

It replaces with polyester-resin No. 1 used in 
Example 1, except for using polyester-resin No. 
2 (the condensation polymer of propoxy-ized 
bisphenol A and a fumaric acid, an acid value: 
4.0 mgKOH/g), the magenta toner 4 was 
obtained like Example 1 . 
When evaluated like Example 1, an image 
density began to reduce from about the 20000th 
sheet by the durability in a low- 
humidity/temperature environment. 
However, it was in the practical use level. 



[0 14 2] 

< mwrn 4 > mt&m 1 xm ^ tz 

3 (7°P^dr^{tt-^7i7- 

jv a t -7-?— m& t (Dm^ y 



[0142] 

<Example 4> 

It replaces with polyester-resin No. 1 used in 
Example 1, and except for using polyester-resin 
No. 3 (the condensation polymer of propoxy- 
ized bisphenol A and a fumaric acid, an acid 
value: 20.2 mgKOH/g), the magenta toner 5 
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was obtained like Example 1. 
When evaluated like Example 1, the electrical 
charging amount reduced a little in the high- 
humidity/temperature environment. 
However, the image top problem was not 
produced. 



mm i -cjBi^fc 



[0143] 

<Jfcft0!l2 > 

®MBfi 1 . 8m g KOH/ 

^- 6 ^rt#fc 0 n^^j 1 1 mm 

*5V^T, lOOOOttlfcfc!) 
[0 14 41 

7Ky^^x/w«No. i fr.'ft 

it, li2 8mgKOH/g 
©#yx7f^tlNo. 5£ 

- 7 zmtz 0 mmm 1 1 mmiz 



[0143] 

<Comparative Example 2> 
It replaces with polyester-resin No. 1 used in 
Example 1 , and except for using polyester-resin 
with an acid value of 1 .8 mgKOH/g No. 4, the 
magenta toner 6 was obtained like Example 1. 
When evaluated like Example 1, it was 
satisfactory in especially the normal 
temperature ordinary-humidity environment. 
However, in the durability in a low- 
humidity/temperature environment, image 
density reduces from about the 10000th sheet, 
and fogging began to produce a little. 



[0144] 

<Comparative Example 3> 
It replaces with polyester-resin No. 1 used in 
Example 1 , and except for using polyester-resin 
No. 5 with an acid value of 28 mgKOH/g, the 
magenta toner 7 was obtained like Example 1 . 
When evaluated like Example 1, the image 
density of an initial stage was high and it was 
favorable also in multiple-sheets durability in the 
normal temperature ordinary-humidity 
environment. 

However, in a high-humidity/temperature 
environment, the electrical charging amount of 
a magenta toner reduces gradually, an image 
density raises in connection with it, scattering 
and a fogging began to produce a little. 



[0 14 5] 
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<Comparative Example 4> 
It replaces with polyester-resin No. 1 used in 
Example 1, if it removed using styrene-n- 
butylacrylate copolymer No. 6 (Mw: 30,000, 
Mn:9000, acid-value:0 mgKOH/g) as binder 
resin, the magenta toner 8 was prepared like 
Example 1 . 

When evaluated like Example 1, the favorable 
result was obtained in each environment. 
However, compared with the magenta toner of 
Example 1, it was deteriorating to color-mixture 
property with a yellow toner and a dicyanogen 
toner. 

That is, the high red and the blue image of 
colorfulness and the brightness were not 
acquired. 



[0146] 

<Comparative Example 5> 
It replaces with compound (III) used in Example 
1, and except for using C. I. Pigment Red 
5, the magenta toner 9 was prepared like 
Example 1. 

Because the pigment dispersion in a polyester 
resin is bad when it evaluates like Example 1, it 
is the image which lacks in OHP transparency. 



[0 14 7] 
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[0147] 

<Comparative Example 6> 
It replaces with compound (III) used in Example 
1, and except for using C. I. Pigment Red 
170, the magenta toner 10 was prepared like 
Example 1 . 

When it evaluates like Example 1, the electrical 
charging amount under high- 
humidity/temperature reduces, an image 
density raises in connection with it, scattering 
and a fogging began to arise. 
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Moreover, it is a*=73 b*=2 L*=44.0. 
It shifted to color tone mist or red tinge 
compared with Example 1 . 



[0148] 

<Example 5> 

It replaces with the hydrophobic titanium-oxide 
fine powder A used in Example 1 . 
Except for having used the hydrophobic 
alumina fine powder B of 0.02 micrometer of 
primary particle diameters, and 70 % of the 
degrees of hydrophobization which used 17 
weight-parts (OCH3) of iso-C4H9-Si3, and 
surface-treated it to 100 weight-parts (primary 
mean particle diameter: 0.02 micrometer, BET- 
specific-surface-area:130 m2/g) of hydrophilic 
alumina fine powders, the magenta toner 11 is 
prepared like Example 1, it evaluated like 
Example 1 . 



[0149] 

Favorable durability is shown in each 
environment, the light resistance and the color 
phase showed Example 1 and a nearly identical 
inclination. 



[0150] 

<Comparative Example 7> 

It replaces with the hydrophobic titanium-oxide 

fine powder A used in Example 1 . 

Except for having used the hydrophobic silica 

fine powder C of primary particle diameter 

0.007 micrometers, and 65 % of the degrees of 

hydrophobization which used 20 weight-parts of 

hexamethyldisilazanes and surface-treated 

them to 100 weight-parts of hydrophilic silicas 

(primary mean particle diameter: 0.007 

micrometer, BET-specific-surface-area:380 

m2/g), the magenta toner 12 is prepared like 

Example 1 , it evaluated like Example 1 . 

The electrical charging amount of a toner 
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begins to increase from the hit which passed 
over the 2000th sheet in the durability in a low- 
humidity/temperature environment, and an 
image density reduces, durability was 
interrupted for the 5000th sheet. 
Moreover, in the durability in a high- 
humidity/temperature environment, since the 
electrical charging amount of a toner begins to 
have reduced gradually and toner scattering 
and a fogging began to have been conspicuous, 
similarly durability was interrupted for the 
5000th sheet. 



[0151] 
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[0151] 

<Example 6> 

It replaces with compound (III) used in Example 
1, and except for using C.I. Pigment Red 31 ' 
of the following structure, the magenta toner 13 
was prepared like Example 1. 
When evaluated like Example 1, it is a*=74 b*=- 
5.0 L*=45.0. 

Compared with Example 1 , it shifts to blueness 
a little. 

However, the toner of a practical use level was 
obtained. 
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[0153] 

<Example 7> 

It replaces with compound (III) used in Example 
1, except for using C.I. Pigment Red 184 of 
the following structure, it is made to be the 
same as that of Example 1 , the magenta toner 
14 was prepared. 

When it is evaluated like Example 1, it is a*=74 
b*=-0.9 L*=46.0. 

Compared with Example 1 , it shifts to red tinge 
a little. 

However, the toner of a practical use level was 
obtained. 
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[COMPOUND 13] 



CI.Pig.Red 184 




OMe 
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< mmm 8 > mmm ixm^± 
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[0155] 

<Example 8> 

If it removed having extracted the negative 
electric controlling agent used in Example 1 , the 
magenta toner 14 was prepared like Example 1. 
When it evaluates like Example 1, compared 
with Example 1, shortage and fluctuation of 
concentration are a little large at electrical 
charging stability. 

However, the toner of a practical use level was 
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[0156] [0156] 

&MM9lRXfkt®t$l<D hi—m Table 1 and an evaluation result are shown for 

tfi&M 1 Jk'dlfWfin^&^L tne toner composition of each Example and a 

2 t^-f- Comparative example in Table 2. 

[0157] [0157] 

m l ] [Table 1] 
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Row (left to right): Binder Resin (Type Oxidation (mgKOH/g)), Coloring Agent 
(Type Amount), Negative charge control material. External Additive (Type 
Amount), Average diameter of toner particles 



Column 1 (top to bottom): Example 1, Example 2, Comparative Examplel, 
Example 3, Example 4, Comparative Example 2, Comparative Example 3, 
Comparative Example 4, Comparative Example 5, Comparative Example 6, 
Example 5, Comparative Example 7, Example 6, Example 7, Example 8 
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Column 2 (top to bottom): polyester resin No. 1 10.8, polyester resin No. 1 10.8, 
polyester resin No. 1 10.8, polyester resin No. 2 4.0, polyester resin No. 3 20.2, 
polyester resin No. 4 1 .8, polyester resin No. 5 28.0, styrene acrylic resin No. 6 0, 
polyester resin No. 1 10.8, polyester resin No. 1 10.8, polyester resin No. 1 10.8, 
polyester resin No. 1 10.8, polyester resin No. 1 10.8, polyester resin No. 1 10.8, 
polyester resin No. 1 10.8 

Column 3 (top to bottom): compound (III) 5 weight parts, compound (IV) 5 weight 
parts, C.I. Pig. Red 57:1 5 weight parts, compound (III) 5 weight parts, 
compound (III) 5 weight parts, compound (III) 5 weight parts, compound (III) 5 
weight parts, compound (III) 5 weight parts, C.LPig.Red 5 weight parts, 
C.I. Pig. Red 170 5 weight parts, compound (III) 5 weight parts, compound (III) 5 
weight parts, C.LPig.Red 31 5 weight parts, C.LPig.Red 184 5 weight parts, 
compound (III) 5 weight parts 

Column 4 (top to bottom): 4 weight parts, 4 weight parts, 4 weight parts, 4 weight 
parts, 4 weight parts, 4 weight parts, 4 weight parts, 4 weight parts, 4 weight 
parts, 4 weight parts, 4 weight parts, 4 weight parts, weight parts, 4 weight parts, 
4 weight parts 

Column 5 (top to bottom): lipophilic titanium oxide fine powder A 1 .5 weight parts, 
lipophilic titanium oxide fine powder A 1.5 weight parts, lipophilic titanium oxide 
fine powder A 1 .5 weight parts, lipophilic titanium oxide fine powder A 1 .5 weight 
parts, lipophilic titanium oxide fine powder A 1.5 weight parts, lipophilic titanium 
oxide fine powder A 1 .5 weight parts, lipophilic titanium oxide fine powder A 1.5 
weight parts, lipophilic titanium oxide fine powder A 1.5 weight parts, lipophilic 
titanium oxide fine powder A 1.5 weight parts, lipophilic titanium oxide fine 
powder A 1.5 weight parts, lipophilic alumina fine powder B 1.5 weight parts, 
lipophilic silica fine powder C 1.5 weight parts, lipophilic titanium oxide fine 
powder A 1.5 weight parts, lipophilic titanium oxide fine powder A 1.5 weight 
parts, lipophilic titanium oxide fine powder A 1.5 weight parts, lipophilic titanium 
oxide fine powder A 1 .5 weight parts. 
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CD ■; : (2) ^- mat : mm^ ©> frbttfe : «> ei^H- -w * : WAtm 

zmmtwrn tmzu®. 5000& 

Row (left to right): In high temperature high humidity environment (friction charge 
amount (mC/kg), image density, light resistance, OHP transparency, color 
reproduction 

Column 1 (top to bottom): Example 1, Example 2, Comparative Example 1, 
Example 3, Example 4, Comparative Example 2, Comparative Example 3, 
Comparative Example 4, Comparative Example 5, Comparative Example 6, 
Example 5, Comparative Example 7, Example 6, Example 7, Example 8 

Column 8 (top to bottom): excellent, excellent, poor, excellent, excellent, 
excellent, excellent, good, good, poor, excellent, normal, excellent, excellent, 
excellent 



(1) Blurring: The condition of the non-image part was judged visually, excellent, 
good, normal, poor 

(2) Toner scattering: The condition inside the camera was judged visually. 
Excellent, good, normal, poor 

(3) Light resistance: 
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Excellent: It does not discolor even after 200-hour irradiation. 
Good: It does not discolor even after 100-hour irradiation. 
Poor: It discolors after 60-hour radiation. 

(4) Color reproduction... The image part was judged visually, excellent, good, 

normal, poor 
*Durable number of sheets 5000 sheets. 
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[EFFECT OF THE INVENTION] 

A specific polyester resin is used for the 
magenta toner of this invention as binder resin, 
to the magenta color-toner particle which 
contains the compound (I) which is a (beta)- 
naphthol derivative as a magenta coloring 
agent, from the hydrophobization-treated 
titanium-oxide fine powder or alumina fine 
powder of a specific average-primary particle 
size being added externally, a favorable color 
phase is shown, it has the outstanding color 
reproduction property, a reduction of the friction 
electrical charging amount of the toner in a 
high-humidity/temperature environment is 
suppressed, and the fault size of the friction 
electrical charging amount in a low- 
humidity/temperature environment is 
suppressed, it excels in environmental stability, 
moreover, the image excellent in the light 
resistance of the magenta image on which it 1 
fixed can be formed. 



[BRIEF EXPLANATION OF DRAWINGS] 



imi] [fig.1] 

4^^<7)^if hi~~ £rffli/^ !t is outline sectional drawing which shows an 

&M$tMl&^]Bi<0— $l%7Fi~Wi exam P le of th e im age forming device using the 

»&Wrffil2l"CfcSo magenta toner of this invention. 

[El 2] [FIG.2] 

h'1~—RTfftWiftl<DM&1$WLA !t is the schematic of the apparatus for 

5fcfe<Z)^ft<D|lB&|gl measuring a toner and the friction electrical 
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charging amount of an external additive. 

[EXPLANATION OF DRAWING] 

51 Attraction machine 

52 Measuring container 

53 Screen 

54 Lid 

55 Vacuum gauge 

56 Air-quantity controlling valve 

57 Suction opening 

58 Capacitor 

59 Electrometer 



mi] [fig.1] 




o o 

[El 2] [FIG.2] 
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